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A B S T R A C T

Background

Virtual reality (VR) is computerised real-time technology, which can be used an alternative assessment and treatment tool in the mental
health field. Virtual reality may take diJerent forms to simulate real-life activities and support treatment.

Objectives

To investigate the eJects of virtual reality to support treatment compliance in people with serious mental illness.

Search methods

We searched the Cochrane Schizophrenia Group Trials Register (most recent, 17th September 2013) and relevant reference lists.

Selection criteria

All relevant randomised studies comparing virtual reality with standard care for those with serious mental illnesses. We defined virtual
reality as a computerised real-time technology using graphics, sound and other sensory input, which creates the interactive computer-
mediated world as a therapeutic tool.

Data collection and analysis

All review authors independently selected studies and extracted data. For homogeneous dichotomous data the risk diJerence (RD) and the
95% confidence intervals (CI) were calculated on an intention-to-treat basis. For continuous data, we calculated mean diJerences (MD).
We assessed risk of bias and created a 'Summary of findings' table using the GRADE approach.

Main results

We identified three short-term trials (total of 156 participants, duration five to 12 weeks). Outcomes were prone to at least a moderate risk
of overestimating positive eJects. We found that virtual reality had little eJects regarding compliance (3 RCTs, n = 156, RD loss to follow-
up 0.02 CI -0.08 to 0.12, low quality evidence), cognitive functioning (1 RCT, n = 27, MD average score on Cognistat 4.67 CI -1.76 to 11.10, low
quality evidence), social skills (1 RCT, n = 64, MD average score on social problem solving SPSI-R (Social Problem Solving Inventory - Revised)
-2.30 CI -8.13 to 3.53, low quality evidence), or acceptability of intervention (2 RCTs, n = 92, RD 0.05 CI -0.09 to 0.19, low quality evidence).
There were no data reported on mental state, insight, behaviour, quality of life, costs, service utilisation, or adverse eJects. Satisfaction
with treatment - measured using an un-referenced scale - and reported as "interest in training" was better for the virtual reality group (1
RCT, n = 64, MD 6.00 CI 1.39 to 10.61,low quality evidence).
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Authors' conclusions

There is no clear good quality evidence for or against using virtual reality for treatment compliance among people with serious mental
illness. If virtual reality is used, the experimental nature of the intervention should be clearly explained. High-quality studies should be
undertaken in this area to explore any eJects of this novel intervention and variations of approach.

P L A I N   L A N G U A G E   S U M M A R Y

Virtual reality needs to be explored to show its e6ects for treatment of schizophrenia

People with schizophrenia oQen have problems in their processes of thinking and understanding, resulting in poor insight into their illness
and poor organisational skills. These factors along with experiencing unpleasant side eJects of medication can contribute to people
with mental health problems oQen not taking their medication, unwilling to follow treatment and non-attendance at appointments.
This can sometimes lead to a loss of contact with the mental health team and relapse. Virtual reality (VR) is a modern, experimental,
computerised and real-time technology that uses visual graphics, sounds and other sensory input which creates an interactive computer
world. It includes, for example, the use of sensors attached to the hands and fingers allowing virtual reality users to track their position and
movement. Virtual reality creates a computerised environment that simulates real life and everyday activities.This could help people learn
in a safe and friendly environment to improve their decisions and attitudes about treatment, so encouraging people to take or comply
with their medication. 

So far, virtual reality has been used in the assessment and treatment of a range of psychiatric disorders and social anxieties, some of which
include, fear of flying, public speaking anxiety, spider phobia, and post-traumatic stress disorder. There are also a few studies that examine
the emotional responses of people with schizophrenia during a computer simulation with characters displaying happy, neutral, and angry
emotions. Virtual reality has also been used for people with schizophrenia in social skills training and to improve processes of thinking and
understanding. This review investigates the eJects of virtual reality in helping support the treatment and taking of medication for people
with serious mental illness.

The most recent search for randomised trials was run in September 2013, only three short studies with a total of 156 people could be
included. People with schizophrenia were randomised to a) skills training sessions that used virtual reality to deliver the training or b)
sessions of skills training using other methods to deliver the training or c) standard care. All evidence from the trials was low quality and no
real eJects were found. At present, there is no clear evidence for or against using virtual reality for encouraging people with mental illness
to take their medication. If virtual reality is used for people with serious mental illness, it will be of an experimental nature.There is a need
to gather more good quality information on the eJects of virtual reality for people with mental illness and high quality studies need to be
undertaken. At this stage, the eJects of virtual reality are experimental, novel and innovative but largely untested.

This summary has been written by a consumer, Ben Gray of RETHINK.
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Summary of findings for the main comparison.   VIRTUAL REALITY AS A SOLE METHOD + STANDARD PROFESSIONAL CARE compared with STANDARD
PROFESSIONAL CARE for treatment compliance for people with serious mental illness

VIRTUAL REALITY AS A SOLE METHOD + STANDARD PROFESSIONAL CARE compared with STANDARD PROFESSIONAL CARE for treatment compliance for people with
serious mental illness

Patient or population: patients with treatment compliance for people with serious mental illness
Settings: specialist centres
Intervention: VIRTUAL REALITY AS A SOLE METHOD + STANDARD PROFESSIONAL CARE
Comparison: STANDARD PROFESSIONAL CARE

Illustrative comparative risks* (95% CI)

Assumed risk Corresponding risk

Outcomes

STANDARD
PROFESSION-
AL CARER

VIRTUAL REALITY AS A SOLE
METHOD + STANDARD PROFESSION-
AL CARER

Relative effect
(95% CI)

No of Partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Low1

20 per 1000 0 per 1000 
(-2 to 2)

Moderate1

70 per 1000 1 per 1000 
(-6 to 8)

High1

Compliance 
Measured using: loss to fol-
low-up
Follow-up: 5-12 weeks

120 per 1000 2 per 1000 
(-10 to 14)

See comment 156
(3 studies)

⊕⊕⊝⊝

low 2,3

Risks were cal-
culated from
pooled risk dif-
ferences

Mental state: any outcome See comment See comment Not estimable 0
(0)

See comment No study re-
ported this out-
come.

Functioning: 1. Cognitive - av-
erage endpoint total 
Measured using: Cognistat
Follow-up: 12 weeks

  The mean functioning: 1. cognitive -
average endpoint total in the interven-
tion groups was
4.67 higher 

  27
(1 study)

⊕⊕⊝⊝

low 2,4
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(1.76 lower to 11.1 higher)

Functioning: 2. Social - average
change in social problem solv-
ing 
Measured using: SPSI-R

Follow-up: 5 weeks5

  The mean functioning: 2. social - aver-
age change in social problem solving
in the intervention groups was
2.3 lower 
(8.13 lower to 3.53 higher)

  64
(1 study)

⊕⊕⊝⊝

low 2,4

 

Quality of life: any outcome See comment See comment Not estimable 0
(0)

See comment No study re-
ported this out-
come.

Satisfaction with treatment:
Average change score - interest
in social skills training 
Measured using: un-referenced
measure

Follow-up: 5 weeks5

  The mean satisfaction with treatment:
average change score - interest in so-
cial skills training in the intervention
groups was
6 higher 
(1.39 to 10.61 higher)

  64
(1 study)

⊕⊕⊝⊝

low 2,6

 

ModerateAcceptability of intervention 
Measured using: leaving the
study early for any reason
Follow-up: 5 to 12 weeks

70 per 1000 4 per 1000 
(-6 to 13)

See comment 92
(2 studies)

⊕⊕⊝⊝

low 2,7

Risks were cal-
culated from
pooled risk dif-
ferences

*The basis for the assumed risk (e.g. the median control group risk across studies) is provided in footnotes. The corresponding risk (and its 95% confidence interval) is
based on the assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk ratio;

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

1 Moderate risk roughly - that of control group.
2 Risk of bias: rated 'moderate' - randomisation described in one study out of three studies, concealment not described, outcome assessment blinded in one out of three studies.
3 Indirectness: rated 'serious' - no direct measure of compliance with treatment.
4 Indirectness: rated as 'serious' - unclear clinical meaning of scores.
5 Indirectness: rated as 'moderate' - we have assumed this follow-up from duration of intervention.
6 Indirectness: rated 'very serious' - unclear meaning of un-referenced scale.
7 Indirectness: rated as 'serious' - unclear how leaving the study early was conducted.
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B A C K G R O U N D

Description of the condition

Schizophrenia is a chronic disabling mental illness aJecting
approximately 1% of the population. It is associated with a
broad array of cognitive impairments (Buchanan 2005), while
language and communication deficits are also common (McClellan
2005). Impairments in attention and executive function, visual
learning and working memory occur (Kirkpatrick 2005), which
are critically important and account for much of the variance
in poor social and occupational functional outcomes (Buchanan
2005) and treatment compliance (Johansen 2011). In more detail,
hallucinations and delusions are oQen called positive symptoms
of schizophrenia. Negative symptoms, e.g. loss of pleasure, loss of
initiative, poverty of speech and aJective blunting, are associated
with poor functional capacity and further diJiculties in social
relationships. (APA 1994). People with schizophrenia and other
non-aJective psychotic disorders have a significantly increased
risk of having mobility limitations as well as weak handgrip
strength and reduced visual acuity. People with schizophrenia and
other non-aJective psychotic disorders have more limitations in
everyday functioning, deficits in verbal fluency and in memory than
general population. More severe negative symptoms, depression,
older age, verbal memory deficits, worse expressive speech and
impaired distance vision are associated with limitations in everyday
functioning (Erickson 2011; Viertiö 2011).

Description of the intervention

Virtual reality (VR) is a modern computerised real-time technology
using graphics, sounds and other sensory input, which creates an
interactive computer-mediated world (Riva 2005; Kim 2009; Reger
2011). It includes, for example, a primarily visual VR environment
and use of sensors attached to the hands and fingers allowing
VR users to track their position and orientation of the hands as
additional responses to the VR environment (Beuter 2004; Gregg
2007). VR applications have been developed for the assessment and
treatment of psychiatric disorders, such as social phobia, fear of
flying, fear of heights, public speaking anxiety, spider phobia, body
image disturbance (Gregg 2007), agoraphobia (Malbos 2011) and
post-traumatic stress disorder (Gerardi 2010; McLay 2011; Reger
2011). There are few studies examining the perception of emotion
and the emotional responses of people with schizophrenia during
a simulated social encounter with virtual avatars displaying happy,
neutral, and angry emotions (Park 2009). VR has been used in
schizophrenia patients social skills training (Ku 2007; Dyck 2010;
Park 2011). It has been used as psychosocial interventions focusing
on improved cognitive functions (Da Costa 2004). Further, studies
concerning VR and people with serious mental illness have shown
that it is a potential means in delivering exposure therapy for a
range of phobias and anxiety disorders (Gerardi 2010; Reger 2011).
  VR solutions have also been developed for use in the mental health
field for post-traumatic stress disorders, obsessive-compulsive
disorder (Kim 2009), male sexual dysfunction, or attention deficit
disorder (Gregg 2007). Moreover, VR applications have been used
to assist in the cognitive assessment and rehabilitation of patients
with brain injury and schizophrenia (Esteves Moreira da Costa 2004;
Gregg 2007).

How the intervention might work

Many factors contribute to patients’ poor compliance including
poor illness insight, a negative attitude toward medication,
substance abuse, and disorganisation (GoJ 2011). People with
schizophrenia oQen have cognitive deficiencies, which are related
to poor compliance (Goodman 2005). Interventions improving
patients’ compliance with treatment have shown to be long term
and complex (Haynes 2008) consisting of multiple components
such as advising acceptance of illness, drawing analogies with
treatment for chronic medical disease, involving the patient in
decision making and improving cognitive functioning. Moreover,
trusting and encouraging relationships can support patients’
adherence with treatment. (Haynes 2008; GoJ 2011)

Technology-supported approaches such as VR have the potential to
promote compliance by improving patients' cognitive functioning
and integrating the key components of complex treatments (Coons
2011). VR can be an alternative, patient-friendly assessment and
treatment tool in the mental health field (Kim 2009). While
people with schizophrenia experience diJiculties with activities in
everyday life, VR can be used to test and support their performance
using an environment that simulates real-life activities (Josman
2009) and compliance with treatment. For example, by using VR,
patients can learn in a virtually simulated world how to cope
with their medication, or how to cope with their fears hindering
compliance. The system can be ‘stand-alone’, automatised, semi-
automatised or manualised and managed by healthcare staJ.

Why it is important to do this review

VR has the potential to provide complex and long-term
interventions for supporting patients' compliance. Improved
cognitive function may lead to other eJects in daily life and
self-esteem among people with schizophrenia. A VR cognitive
training programme in rehabilitation may oJer the potential for
significant gains in the cognitive functioning of people with chronic
schizophrenia (Chan 2010). Using VR applications for patients could
enhance training outcomes by boosting their motivation for social
skills training (Ku 2007). Further, VR holds great promise as a useful
method to enhance patients' and their relatives' knowledge and
understanding about mental illness.

VR has been growing rapidly within the last decade in the field of
psychology and costs have diminished (Riva 2005; Gerardi 2010).
However, there are barriers to using VR solutions because of a
lack of standardisation in VR devices and soQware. In addition,
PC-based systems lack flexibility and capabilities to individualize
environments for patients (Riva 2005). Currently there is limited
evidence available to determine the benefits of VR for treatment
compliance for people with serious mental illness. Enhancing the
recovery may lead to better self-management and quality of life
for this vulnerable patient group. This review seeks to investigate
evidence for the value of VR possibilities to increase the potential
methods for the treatment of people with serious mental illness.

O B J E C T I V E S

To investigate the eJectiveness of virtual reality to support
treatment compliance in people with serious mental illness.
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M E T H O D S

Criteria for considering studies for this review

Types of studies

We included all relevant randomised controlled trials. If a trial
had been described as 'double blind' but implied randomisation,
we would have included such trials in a sensitivity analysis (see
Sensitivity analysis). If there was no substantive diJerence within
primary outcomes, they would have remained in the analyses. If
their inclusion resulted in statistically significant diJerences, we
would not have added the data from these lower quality studies to
the results of the better trials, but we would have presented such
data within a subcategory. We excluded quasi-randomised studies,
such as those allocating by alternate days of the week. Where
people were given additional treatments within virtual reality, we
only included data if the adjunct treatment was evenly distributed
between groups and it was only the virtual reality intervention that
was randomised.

Types of participants

Adults, however defined, with schizophrenia or related disorders,
including schizophreniform disorder, schizoaJective disorder and
delusional disorder, again, by any means of diagnosis. We included
only trials where the majority of participants had a diagnosis of
schizophrenia.

We were interested in making sure that information is as relevant
to the current care of people with schizophrenia as possible so
proposed, if possible, to clearly highlight the current clinical state
(acute, early post-acute, partial remission, remission) as well as the
stage (prodromal, first episode, early illness, persistent) and as to
whether the studies primarily focused on people with particular
problems (for example, negative symptoms, treatment-resistant
illnesses).

Types of interventions

1. Virtual reality as a sole method

For the purpose of this review we defined virtual reality (VR)
as a computerised real-time technology using graphics, sounds
and other sensory input, which creates the interactive computer-
mediated world as a therapeutic tool.

2. Virtual reality and standard professional care

Virtual reality used as a therapeutic tool additional to standard
professional care.

3. Standard professional care

Standard professional care.

Types of outcome measures

We divided all outcomes into short term (less than six months),
medium term (seven to 12 months) and long term (over one year).

Primary outcomes

1. Compliance

1.1 Loss to follow-up - loss of contact with the psychiatric care team
(including loss to follow-up in outpatients and failure of psychiatric
team to re-establish contact)

1.2 Compliance with medication
1.3 Attendance at appointments
1.4 Relapse (both incidence of and time to relapse)

Secondary outcomes

1. Mental state

1.1 Clinically important change in general mental state
1.2 Average change in general mental state scores
1.3 Clinically important change in specific symptoms (positive
symptoms of schizophrenia, negative symptoms of schizophrenia,
depression, mania)
1.4 Average change in specific symptom scores

2. Functioning

2.1 Clinically important change in functioning
2.2 Average change in social functioning scores
2.3 Clinically important change in specific aspects of functioning
2.4 Average change in specific aspects of functioning

3. Insight

3.1 Clinically important change in average level of insight
3.2 Average change in level of insight scores
3.3 Clinically important change in specific aspects of insight
3.4 Average change in specific aspects of insight

4. Skills

4.1 Clinically important change in general skills
4.2 Average change in general skill scores
4.3 Clinically important change in specific aspects of skills
4.4 Average change in specific aspects of skills

5. Behaviour

5.1 Clinically important change in general behaviour
5.2 Average change in general behaviour scores
5.3 Clinically important change in specific aspects of behaviour
5.4 Average change in specific aspects of behaviour

6. Quality of life

6.1 Clinically important change in quality of life
6.2 Average change in quality of life scores
6.3 Clinically important change in specific aspects of quality of life
6.4 Average change in specific aspects of quality of life

7. Satisfaction with treatment

7.1 Clinically important change in satisfaction with treatment
7.2 Average change in satisfaction with treatment scores
7.3 Clinically important change in specific aspects of satisfaction
with treatment
7.4 Average change in specific aspects of satisfaction with
treatment

8. Acceptability of treatment

8.1 Leaving the studies early – any reason
8.2 Leaving the studies early – specific technological reason

9. Costs

9.1 Direct costs
9.2 Indirect costs

Virtual reality for treatment compliance for people with serious mental illness (Review)
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10. Service utilisation

10.1 Admitted to psychiatric hospital
10.2 Mean days spent in psychiatric hospital per month
10.3 Number of contacts with own doctor for mental health
problems
10.4 Number of contacts with psychiatric out-patient services
10.5 Crisis attendance due to mental health problems

11. Adverse events

11.1 Suicide attempts
11.2 Death (all causes)
11.3 Adverse eJects - any

12. 'Summary of findings' table

We used the GRADE approach to interpret findings (Schünemann
2008) and used GRADE profiler (GRADEPRO) to import data from
RevMan 5 (Review Manager) to create 'Summary of findings' tables.
These tables provided outcome-specific information concerning
the overall quality of evidence from each included study in the
comparison, the magnitude of eJect of the interventions examined,
and the sum of available data on all outcomes we rated as
important to patient-care and decision making. We selected the
following main outcomes for inclusion in the ’Summary of findings’
table.
1. Compliance
2. Mental state
3. Functioning (Cognitive and Social)
4. Quality of life
5. Satisfaction
6. Acceptability of intervention

Search methods for identification of studies

Electronic searches

1. Cochrane Schizophrenia Group Trials Register (May 2011,
November 2011, July 2012, September 2013)

We searched the register using the phrase:

[(*virtual* OR *VR* OR *second life* OR *facebook* OR *Twitter*
OR *3rd generation* OR *third generation* OR *video* OR
*hypermedia* OR *Computer* in title, abstract, index terms of
REFERENCE)]

This register is compiled by systematic searches of major
databases, handsearches and conference proceedings (see group
module).

2. PubMED database search (November 2011)

We searched 2nd of November 2011, PubMED database using the
phrase: (virtual reality and schizophrenia).

Searching other resources

1. Reference searching

We inspected references of all identified studies for further relevant
studies.

2. Personal contact

We contacted the first author of each included study for information
regarding unpublished trials.

Data collection and analysis

Selection of studies

Review authors MV, HH, ML, MK, AH, KM and TR  independently
inspected citations from the searches and identified relevant
abstracts. Where disputes arose, the full report was acquired for
more detailed scrutiny. Full reports of the abstracts meeting the
review criteria were obtained and inspected by MV, HH, ML, MK, AH,
KM and TR. If it had not been possible to resolve disagreement by
discussion, we would have attempted to contact the authors of the
study for clarification. We also aimed to independently re-inspect a
random sample of 20%. This was not done due to the low number
of included studies.

Data extraction and management

1. Extraction

Review authors MV, HH, ML, MK, AH, KM and TR extracted data from
all included studies. Any disagreements were discussed, decisions
documented and, if necessary, we contacted the authors of studies
for clarification. With remaining problems CEA helped clarify issues
and these final decisions were documented. Data presented only
in graphs and figures would have been extracted, but included
only if two review authors independently had the same result.
We contacted the authors of the studies through an open-ended
request in order to obtain missing information and clarification.
If studies were been multi-centre, where possible, we would have
extracted data relevant to each component centre separately.

2. Management

2.1 Forms

We extracted data onto standard, simple forms.

2.2 Scale-derived data

We included continuous data from rating scales only if:
a. the psychometric properties of the measuring instrument
have been described in a peer-reviewed journal (Marshall 2000);
however, if unreferred measures were used due to limited numbers
of validated measures, this has been identified in analysis table;
and
b. the measuring instrument has not been written or modified by
one of the trialists for that particular trial.

Ideally, the measuring instrument should either be i. a self-report or
ii. completed by an independent rater or relative (not the therapist).
We realised that this is not oQen reported clearly, therefore we
noted this in 'Description of studies'.

2.3 Endpoint versus change data

There are advantages of both endpoint and change data. Change
data can remove a component of between-person variability from
the analysis. On the other hand, calculation of change needs two
assessments (baseline and endpoint), which can be diJicult in
unstable and diJicult to measure conditions such as schizophrenia.
We decided primarily to use endpoint data, and only used change
data if the former were not available. Endpoint and change data
were combined in the analysis as we used mean diJerences (MD)
rather than standardised mean diJerences throughout (Higgins
2011).
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2.4 Skewed data

Continuous data on clinical and social outcomes are oQen not
normally distributed. To avoid the pitfall of applying parametric
tests to non-parametric data, we applied the following standards to
all data before inclusion:

a) standard deviations (SDs) and means are reported in the paper
or obtainable from the authors;
b) when a scale starts from the finite number zero, the SD, when
multiplied by two, is less than the mean (as otherwise the mean
is unlikely to be an appropriate measure of the centre of the
distribution, (Altman 1996);
c) if a scale starts from a positive value (such as the Positive
and Negative Syndrome Scale (PANSS) (Kay 1986), which can have
values from 30 to 210), the calculation described above should be
modified to take the scale starting point into account. In these cases
skew is present if 2 SD > (S-S min), where S is the mean score and
S min is the minimum score.

Endpoint scores on scales oQen have a finite start and end point and
these rules can be applied. If we had found skewed endpoint data
from studies of less than 200 participants, we would have entered
these data as 'other' data within the data and analyses section
rather than into a statistical analysis. Skewed data pose less of a
problem when looking at means if the sample size is large and we
would have entered such data into statistical syntheses.

When continuous data are presented on a scale that includes a
possibility of negative values (such as change data), it is diJicult to
tell whether data are skewed or not. Change data from large and
small trials were entered into analyses.

2.5 Common measure

To facilitate comparison between trials, we would have converted
variables that can be reported in diJerent metrics, such as days in
hospital (mean days per year, per week or per month) to a common
metric (e.g. mean days per month).

2.6 Conversion of continuous to binary

Where possible, eJorts were made to convert outcome measures
to dichotomous data. This can be done by identifying cut-oJ points
on rating scales and dividing participants accordingly into 'clinically
improved' or 'not clinically improved'. It is generally assumed that
if there is a 50% reduction in a scale-derived score such as the Brief
Psychiatric Rating Scale (BPRS, Overall 1962) or the PANSS (Kay
1986), this could be considered as a clinically significant response
(Leucht 2005; Leucht 2005a). If data based on these thresholds were
not available, we would have used the primary cut-oJ presented by
the original authors.

2.7 Direction of graphs

Where possible, we entered data in such a way that the area to the
leQ of the line of no eJect indicates a favourable outcome for virtual
reality. Where keeping to this makes it impossible to avoid outcome
titles with clumsy double-negatives (e.g. 'Not un-improved') we
reported data where the leQ of the line indicates an unfavourable
outcome. This was noted in the relevant graphs.

Assessment of risk of bias in included studies

REview authors MV, HH, ML, AH, MK, KM and TR worked
independently to assess risk of bias by using criteria described

in the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2011) to assess trial quality. This set of criteria is based on
evidence of associations between overestimate of eJect and high
risk of bias of the article such as sequence generation, allocation
concealment, blinding, incomplete outcome data and selective
reporting.

If the raters disagreed, the final rating was made by consensus, with
the involvement of another member of the review group. Where
inadequate details of randomisation and other characteristics of
trials were  provided, we contacted the authors of the studies in
order to obtain further information. Non-concurrence in quality
assessment was reported. When disputes arose as to which
category a trial was to be allocated, resolution was made by
discussion.

The level of risk of bias was noted in both the text of the review and
in the Summary of findings for the main comparison.

Measures of treatment e6ect

1. Binary data

For binary outcomes, instead of calculating risk ratio (RR) as stated
in our protocol, we calculated a standard estimation of the risk
diJerence (RD) and its 95% confidence interval (CI) (see DiJerences
between protocol and review). This was because the RD can be
calculated for any study, even when there are no events in either
group. It has been shown that RD is more intuitive (Boissel 1999)
than odds ratios and that odds ratios tend to be interpreted as
RD by clinicians (Deeks 2000). For statistically significant results
we initially intended to calculate the number needed to treat to
provide benefit /to induce harm statistic (NNTB/H), and its 95% CI
using Visual Rx (http://www.nntonline.net/) taking account of the
event rate in the control group. This, however, has been superseded
by Summary of findings for the main comparison and calculations
therein.

2. Continuous data

For continuous outcomes, mean diJerence (MD) between groups
were estimated. We preferred not to calculate eJect size measures
(standardised mean diJerence SMD). However, if scales of very
considerable similarity had been used, we would have presumed
there was a small diJerence in measurement, and we therefore
would have calculated eJect size and transformed the eJect back
to the units of one or more of the specific instruments.

Unit of analysis issues

1. Cluster trials

Studies increasingly employ 'cluster randomisation' (such as
randomisation by clinician or practice) but analysis and pooling of
clustered data poses problems. Firstly, authors oQen fail to account
for intra-class correlation in clustered studies, leading to a 'unit
of analysis' error (Divine 1992) whereby P values are spuriously
low, confidence intervals unduly narrow and statistical significance
overestimated. This causes type I errors (Bland 1997; Gulliford
1999).

We did not include any cluster trials. If cluster trials had been
included, we would have presented their data in a table, with a
(*) symbol to indicate the presence of a probable unit of analysis
error, if clustering had not been accounted for in primary studies.
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In subsequent versions of this review, if cluster trials are included,
if necessary, we will contact the first authors of studies to obtain
intra-class correlation coeJicients (ICCs) for their clustered data
and adjust for this by using accepted methods (Gulliford 1999).
In cases where clustering is incorporated into the analysis of
primary studies, we will present these data as if from a non-cluster
randomised study, but adjust for the clustering eJect.

We have sought statistical advice and have been advised that the
binary data as presented in a report should be divided by a 'design
eJect'. This is calculated using the mean number of participants per
cluster (m) and the ICC [Design eJect = 1+(m-1)*ICC] (Donner 2002).
If the ICC is not reported it will be assumed to be 0.1 (Ukoumunne
1999). If cluster studies have been appropriately analysed taking
into account ICCs and relevant data documented in the report,
synthesis with other studies will be possible using the generic
inverse variance technique.

2. Cross-over trials

We did not include cross-over trials in this version of our review. A
major concern of cross-over trials is the carry-over eJect. It occurs
if an eJect (e.g. pharmacological, physiological or psychological) of
the treatment in the first phase is carried over to the second phase.
As a consequence on entry to the second phase the participants
can diJer systematically from their initial state despite a wash-out
phase. For the same reason cross-over trials are not appropriate if
the condition of interest is unstable (Elbourne 2002). As both eJects
are very likely in severe mental illness, we would have only used
data from the first phase of cross-over studies.

3. Studies with multiple treatment group

Where a study involved more than two treatment arms, if relevant,
we would have presented the additional treatment arms in
comparisons. If data were binary we would have simply added and
combined within the two-by-two table. If data were continuous we
would have combined data following the formula in section 7.7.3.8
(Combining groups) of the Cochrane Handbook for Systematic
Reviews of Interventions (Higgins 2011). Where the additional
treatment arms were not relevant, these data would not have
reproduced. Our included studies did not have more than two
treatment arms.

Dealing with missing data

1. Overall loss of credibility

At some degree of loss of follow-up, data must lose credibility (Xia
2009). We chose that, for any particular outcome, should more than
50% of data be unaccounted for, we did not reproduce these data
or use them within analyses, (except for the outcome 'leaving the
study early'). If, however, more than 50% of those in one arm of a
study were lost, but the total loss was less than 50%, we would have
marked such data with (*) to indicate that such a result may well be
prone to bias.

2. Binary

In the case where attrition for a binary outcome was between
0% and 50% and where these data were not clearly described,
we presented data on a 'once-randomised-always-analyse' basis
(an intention-to-treat (ITT) analysis). Those leaving the study early
were all assumed to have the same rates of negative outcome
as those who completed, with the exception of the outcome of

death and adverse eJects. For these outcomes the rate of those
who stayed in the study - in that particular arm of the trial – were
used for those who did not. A sensitivity analysis was undertaken
to test how prone the primary outcomes were to change when
'completer' data only were compared to the ITT analysis using the
above assumptions.

3. Continuous

3.1 Attrition

In the case where attrition for a continuous outcome was between
0% and 50% and completer-only data were reported, we presented
and used these data.

3.2 Standard deviations

If standard deviations (SD) had not been reported, we first would
have tried to obtain the missing values from the authors. If not
available, where there were missing measures of variance for
continuous data, but an exact standard error (SE) and confidence
intervals were available for group means, and either 'P' value or 't'
value available for diJerences in mean, we would have calculated
them according to the rules described in the Cochrane Handbook
for Systematic Reviews of Interventions (Higgins 2011). When only
the SE is   reported, SDs are calculated by the formula SD =
SE * square root (n). Chapters 7.7.3 and 16.1.3 of the Cochrane
Handbook for Systematic Reviews of Interventions (Higgins 2011)
present detailed formulae for estimating SDs from P values, t
or F values, confidence intervals, ranges or other statistics. If
these formulae did not apply, we would have calculated the SDs
according to a validated imputation method, which is based on the
SDs of the other included studies (Furukawa 2006). Although some
of these imputation strategies can introduce error, the alternative
would have been to exclude a given study’s outcome and thus
to lose information. We would have examined the validity of the
imputations in a sensitivity analysis excluding imputed values.

3.3 Last observation carried forward

We anticipated that in some studies the method of last observation
carried forward (LOCF) would be employed within the study report.
As with all methods of imputation to deal with missing data, LOCF
introduces uncertainty about the reliability of the results (Leucht
2007). Therefore, if LOCF data had been used in the trial, and
less than 50% of the data had been assumed, we would have
reproduced these data and indicated that they were the product of
LOCF assumptions.

Assessment of heterogeneity

1. Clinical heterogeneity

We considered all included studies initially, without seeing
comparison data, to judge clinical heterogeneity. We simply
inspected all studies for clearly outlying people or situations,
which we had not predicted would arise. When such situations or
participant groups arose, these were fully discussed.

2. Methodological heterogeneity

We considered all included studies initially, without seeing
comparison data, to judge methodological heterogeneity. We
simply inspected all studies for clearly outlying methods, which we
had not predicted would arise. When such methodological outliers
arose these were fully discussed.
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3. Statistical heterogeneity

3.1 Visual inspection

We visually inspected graphs to investigate the possibility of
statistical heterogeneity.

3.2 Employing the I2 statistic

Heterogeneity between studies was investigated by considering

the I2 method alongside the Chi2 'P' value. The I2 provides an
estimate of the percentage of inconsistency thought to be due to

chance (Higgins 2003). The importance of the observed value of I2

depends on i. magnitude and direction of eJects and ii. strength

of evidence for heterogeneity (e.g. 'P' value from Chi2   test, or a

confidence interval for I2). An I2 estimate greater than or equal to

around 50% accompanied by a statistically significant Chi2 statistic,
would have been interpreted as evidence of substantial levels
of heterogeneity (Section 9.5.2 - Higgins 2011). When substantial
levels of heterogeneity were found in the primary outcome, we
explored reasons for the heterogeneity (Subgroup analysis and
investigation of heterogeneity).

Assessment of reporting biases

Reporting biases arise when the dissemination of research findings
is influenced by the nature and direction of results (Egger 1997).
These are described in Section 10 of the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011). We are aware
that funnel plots may be useful in investigating reporting biases but
are of limited power to detect small-study eJects. We did not use
funnel plots for outcomes because there were less than 10 included
studies.

Data synthesis

We understand that there is no closed argument for preference for
use of fixed-eJect or random-eJects models. The random-eJects
method incorporates an assumption that the diJerent studies are
estimating diJerent, yet related, intervention eJects. This oQen
seems to be true to us and the random-eJects model takes into
account diJerences between studies even if there is no statistically
significant heterogeneity. There is, however, a disadvantage to the
random-eJects model. It puts added weight onto small studies
which oQen are the most biased ones. Depending on the direction
of eJect, these studies can either inflate or deflate the eJect size.
We chose the fixed-eJect model for all analyses. The reader is,
however, able to choose to inspect the data using the random-
eJects model.

Subgroup analysis and investigation of heterogeneity

1. Subgroup analyses - only primary outcomes

1.1 Clinical state, stage or problem

We proposed to undertake this review to provide an overview of the
eJects of virtual reality for people with schizophrenia in general. We
also tried to report data on subgroups of people in the same clinical
state, stage, with similar problems and settings. However, this was
not possible due to heterogeneity of the studies.

2. Investigation of heterogeneity

We reported high inconsistency in studies. First, we investigated
whether data had been entered correctly. Second, if this was the
case, the graph was visually inspected and outlying studies were

successively removed to see if homogeneity was restored. For this
review we decided that should this occur with data contributing
to the summary finding of no more than around 10% of the total
weighting, data would be presented. However, if not, the data were
not pooled and issues were discussed. We know of no supporting
research for this 10% cut oJ but are investigating use of prediction
intervals as an alternative to this unsatisfactory state.

When unanticipated clinical or methodological heterogeneity were
obvious we stated hypotheses regarding these for future reviews or
versions of this review. We did not anticipate undertaking analyses
relating to these.

Sensitivity analysis

1. Implication of randomisation

Our aim was to include trials in a sensitivity analysis if they were
described in some way as to imply randomisation. For the primary
outcomes we included these studies and if there was no substantive
diJerence when the implied randomised studies were added to
those with better description of randomisation, then all data were
employed from these studies.

2. Assumptions for lost binary data

Where assumptions had to be made regarding people lost to follow-
up (see Dealing with missing data), we compared the findings of
the primary outcomes when we used our assumption compared
with completer data only. If there was a substantial diJerence, we
reported results and discussed them but continued to employ our
assumption.

Where assumptions had to be made regarding missing SDs data
(see Dealing with missing data), we compared the findings on
primary outcomes when we used our assumption compared with
complete data only. A sensitivity analysis was undertaken to test
how prone results were to change when 'completer' data only were
compared to the imputed data using the above assumption. If there
was a substantial diJerence, we reported results and discussed
them but continued to employ our assumption.

3. Risk of bias

We analysed the eJects of excluding trials that were judged to
be at unclear risk of bias across one or more of the domains
of randomisation (implied as randomised with no further details
available) allocation concealment, blinding and outcome reporting
for the meta-analysis of the primary outcome. If the exclusion
of trials at unclear risk of bias did not substantially altered the
direction of eJect or the precision of the eJect estimates, then data
from these trials were included in the analysis

4. Imputed values

If cluster trials had been included, we would also have undertaken a
sensitivity analysis to assess the eJects of including data from trials
where we had used imputed values for ICC in calculating the design
eJect in cluster randomised trials.

If substantial diJerences were present, we would have noted the
direction or precision of eJect estimates in any of the sensitivity
analyses listed above. We would not have pooled data from the
excluded trials with the other trials contributing to the outcome,
but would have presented them separately.
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5. Fixed and random e,ects

All data was synthesised using a fixed-eJect model, however, we
also synthesised data for the primary outcome using a random-
eJects model to evaluate whether this altered the significance of
the results. No significant diJerences between these two models
were found.

R E S U L T S

Description of studies

Results of the search

Despite extensive initial searches in May 2011, we found only 33
references, from which only one was considered relevant (Figure
1). An additional search in November 2011 identified one more
study (Figure 2). A further search in July 2012 did not identify
any new studies suitable for inclusion in the analysis (Figure 3).
Searches undertaken in September 2013 identified two further
relevant studies, one to be included, and one an ongoing study
(Figure 4). In total, three studies were included in the analysis.

 

Figure 1.   Study flow diagram - Search of May 2011.

 
 

Figure 2.   Study flow diagram - search of November 2011.
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Figure 3.   Study flow diagram - Search of July 2012
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Figure 4.   Study flow diagram - Search of December 2013

 
Included studies

For an overview of included studies please see Characteristics of
included studies.

1. Methods

All the included studies (Chan 2010; Park 2011; Tsang 2013) were
stated to be randomised, although, the description of allocation
varied. For further details please see Allocation (selection bias)
below. In one study (Tsang 2013) the assessors were blinded. The
other two studies (Chan 2010; Park 2011) did not use blinding
nor did they provide information related to attempts to blind.
Overall, the length of the trials varied from five weeks (Park 2011;
Tsang 2013) to three months (Chan 2010). However, these follow-
up times are our assumptions as the reports did not provide
clear information about length of follow-up. In Park Park 2011 we
assumed that follow-up was five weeks as the intervention was this
length of time. The same assumption applied to Chan 2010, but in
this case it was three months. All included studies used a parallel
study design and were located in one research centre.

2. Participants

All studies included people with a diagnosis of schizophrenia or
related disorder. Diagnoses were undertaken using the Structural
Interview for DSM-IV Axis I (APA 2000). In total, there were 156

participants who were either adults or older adults. In Chan 2010,
the population was a little older (mean age ̃  66 years). In Park 2011
and Tsang 2013 people were younger adults aged between 18 and
45. Altogether there were 86 men and 81 women. About two thirds
of the participants in Chan 2010 had only primary education, while
in Park 2011 the average length of education was about 13 years.

The setting of the included studies varied from the inpatient
hospital setting to long-stay care unit. In Chan 2010 participants
were recruited from a long-stay care setting that provided long-
term residential care and support services to people who were
functionally impaired and unable to live independently in the
community. In Tsang 2013 participants were inpatients attending
a vocational rehabilitation programme at a psychiatric hospital.
Conversely, participants in Park 2011 were all inpatients in one
mental health hospital who were treated with intensive psychiatric
care for two to four weeks. In Park 2011, the average age at illness
onset was 24 years, the average duration of illness six years, and
participants had less than three previous psychiatric admissions.
Chan 2010 evaluated participants’ mental status using the Mini
Mental State Examination (MMSE) (mean score ˜ 18), while Park
2011 measured participants’ symptoms and their Positive and
Negative Symptoms Scale (PANNS) score (mean score ˜ 72); Tsang
2013 used the Brief Psychiatric Rating Scale (BPRS) (mean sore ̃  21
SD 6).  
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Park 2011 excluded people who abused substances, those with
head trauma, neurological illness or physical illness that could
aJect brain functioning as well as other Axis I diagnosis (APA
2000). Tsang 2013 excluded people with physical handicaps,
ECT treatment during the previous 12 months, drug abuse
during previous 30 days, or a history of mental retardation.
The Chan 2010 exclusion criteria were reported indirectly. They
included participants only if they had no functional restriction
in upper extremities, no specific concomitant disease that would
have compromised cognitive functions (e.g. mental retardation,
dementia, or brain injury).

3. Intervention

All three included studies used virtual reality (VR) programmes to
deliver skills training sessions.

The VR program used in Chan 2010 was a two dimensional VR
programme that enables a person to engage in a series of simulated
tasks within a VR environment through video contact. The system
comprises more than 20 programmed VR activities, which can be
adjusted to the level of diJiculty in speed, directionality, and/or
number of distracters. Users wearing red gloves stand or sit in
a demarcated area, viewing a large screen that displays one of
the series of simulated tasks, such as catching a virtual ball or
playing goalie in a virtual soccer game. A single-camera, vision-
based tracking system is placed in front of the demarcated area
and captures the real-time image and movement of the person
for processing. The person’s video-captured image is processed by
the system on the same plane as the screen graphical animations
that react in real time in response to his or her movement.
The person can control his or her movements within the virtual
environments and can interact with graphic objects as depicted in
this environment. The VR programme consists of two VR activities:
ball and bird, and shark bait using IREX. These activities were
selected because they tapped into fluid intelligence.

Park 2011 included a personal computer for rendering and
providing the virtual environment, a head mounted display for
displaying the virtual environment in a more immersive manner,
and a position tracker for following the head direction in real time.
The participants were able to move their heads to direct their gaze
in a natural manner, and the display of the virtual environment
depended on the orientation data obtained from the participants'
head direction. VR role-plays were displayed through two diJerent
panels: an HMD and a 120 inch screen. Social skill training using
virtual reality role-playing (SST-VR) included core features of role-
playing games. For example, the participant was provided with a
joystick and buttons to operate his/her avatar, which produced the
first-person perspective view. By using the joystick and buttons, he/
she freely moved and interacted with avatars in the virtual space.

In the Tsang 2013 study, participants attended a VR-based
vocational skills training in a virtual boutique scenario (VRVTS).
Before training, the participants were briefed on the training
procedures. They were required to attend 10 sessions of training
(30 minutes each) with a specific topics (e.g. identifying clothes,
checking stock, sorting clothes, checking clothes). To ensure
better adaption and to observe any cases of cyber sickness, the
participants were allowed to browse the VR scenario for five to 10
minutes during the first session.

Standard care used as a control group varied in the included
studies. First, in Chan 2010 study, participants in the control group
attended the usual program in the facility and were to receive
the VR programme three months later. Park 2011 used verbal,
writing, picture, and video supplies as simulators of the scenes and
social skills training (SST) therapists as the actors were used in TR
role-plays. Finally, Tsang 2013 used work-simulated workshops in
the occupational therapy department including packaging tasks,
typing, and cleansing tasks. Participants also attended at least
three hours of prevocational skills training in every working day
during hospitalisation.

4. Outcomes

The duration of follow-up in the included trials varied between five
weeks to three months. Details of the scales used in this review to
quantify diJerent outcomes are provided below. Data from these
scales were reported either in continuous form or as binary figures.

4.1 Binary data

Compliance was reported as loss to follow-up and being withdrawn
by the trialist. Acceptability of the intervention was reported as
leaving the studies early due to any reason.

4.2 Scale-derived outcomes

4.2.1 Functioning: Cognistat

Cognistat - The Neurobehavioral Cognitive Status Examination
(Eisenstein 2002; Johansson 2012) is a brief neuropsychological
screening test designed to assess seven major areas of cognitive
functioning: orientation, attention, calculations, constructions,
memory, language, reasoning (Chan 2010). Cognistat has been
developed for psychiatric and psychogeriatric patients (Eisenstein
2002; Johansson 2012).

4.2.2 Skills

a. Assertiveness (RAS) is a six-point Likert scale. Scale is including
30 items assessing assertiveness (Park 2011; Jenerette 2010). The
RAS is widely used as both an index of general assertiveness and as
a means for evaluating the eJectiveness of assertiveness training
(Jenerette 2010).

b. Relationship Change Scale (RCS) was initially developed as a 27-
item questionnaire (Park 2011). Questionnaire measures a person’s
perception of changes in a relationship with a significant other with
regard to satisfaction, communication, trust, sensitivity, openness,
and understanding (Coleman 2005).

c. Social Behaviour Scale (SBS) was including 29-items related to
voice, non verbal and conversational skills (Park 2011). The scale
consisted six items on voice quality, nine items on nonverbal skills
and 14 on conversational properties (Park 2011).

d. Social Problem Solving Inventory - Revised (SPSI-R) measures
individuals cognitive, aJective, or behavioural responses to real life
problem solving situations (Park 2011). The scale consists of a 25-
item self-report measure and it was five-point Likert scale (Park
2011, Wakeling 2007).

4.2.3 Satisfaction with treatment

a. Interest-in-Participation assesses interest in social skill training.
This scale includes two items assessing participants' interest in the
current session and their expectation for the next session on a scale
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of one to five. Average score of the two items was used as a proxy
measure of motivation (Park 2011).

b. Generalisation of the skill was assessed by using initially a
developed scale contributing four STT constituents (material,
content, therapist and structure) to overall improvement by using
five-point Likert scale. Higher score reflects greater contributions,
meaning that the participant more eJiciently applied the learned
skills into specific social knowledge. The questionnaire also asked
participants to identify which session was most helpful (Park 2011).

4.3 Missing outcomes

One trial reported outcomes related to functioning by using Brief
Neuropsychological Cognitive Examination (BNCE). These data
were not able to be used because of missing means and SD values
(Tsang 2013). Two trials reported outcomes related to behaviour.
One used Volitional Questionaire (VQ) and adverse eJects by using
the Simulator Sickness Questionnaire (SSQ) (Chan 2010). Data on
VQ, however, were reported only for the intervention group and
data on SSQ were impossible to use. Another trial reported work
perspective by using Vocational Cognitive Rating Scale (VCRS), but
these data were not able to be used because of missing means
and SD values (Tsang 2013). There were no data at all on mental

state, insight, behaviour, quality of life, costs, service utilisation, or
adverse eJects.

Excluded studies

We excluded 37 studies (full-text). Twenty-seven were excluded
because the intervention was not virtual reality. Park 2009 did use
virtual reality (VR) in their study, but it was excluded because the
purpose of the trial was to examine the eJects of two drugs, not the
eJects of the VR itself; both groups in Park 2009 used VR.

Awaiting classification

No studies await classification.

Ongoing

There is one ongoing study (UKCRNID12951 2012).

Risk of bias in included studies

Our overall impression of risk of bias in the included studies is
represented in Figure 5. There is, at the very least, a moderate risk
of bias in all outcomes and therefore a risk of overestimating any
positive eJects of VR for people with serious mental illness.
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Figure 5.   'Risk of bias' summary: review authors' judgements about each risk of bias item for each included study.

 
Allocation

All included studies were stated to be randomised. In two studies
(Chan 2010; Park 2011) there were no more details available.
We therefore classified both trials as of 'unclear' quality with a
moderate risk of selection bias and of overestimate of positive
eJect.

Blinding

Chan 2010 stated that blinding was not used and risk of observer
bias was rated as high. Park 2011 did not report whether blinding
had been used. We therefore rated the risk of observer bias as
'unclear'. This gathers further potential for overestimate of positive
eJects and underestimate of negative ones.Tsang 2013 reported
that assessors were blinded to group assignment.

Incomplete outcome data

Chan 2010 excluded the information of two participants to try and
eliminate the eJect of alteration in psychotropic medication. We

felt we had to rate this as high risk of overestimating positive
results. Park 2011 described participant flow but there were no data
on those who leQ early. We therefore classed this aspect of the study
as of unclear risk.

Selective reporting

We did not have any protocols for the included studies. All included
in this version of the review seemed to report all outcomes
measured.

Other potential sources of bias

All studies were small and publication bias was very possible. Chan
2010 rated Simulator Sickness Questionnaire (SSQ) and Volitional
Questionnaire (VQ) only from those in the intervention group. We
are not quite sure why. There were no other obvious potential
sources of bias.
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E6ects of interventions

See: Summary of findings for the main comparison VIRTUAL
REALITY AS A SOLE METHOD + STANDARD PROFESSIONAL CARE
compared with STANDARD PROFESSIONAL CARE for treatment
compliance for people with serious mental illness

For dichotomous data we calculated the risk diJerence (RD) and
95% confidence intervals (CI). For continuous data we calculated
mean diJerences (MD), again with 95% CIs.

1. VIRTUAL REALITY AS A SOLE METHOD + STANDARD CARE vs.
STANDARD CARE

1.1 Compliance

All trials (n = 156) reported no diJerence between groups regarding
compliance in terms of loss to follow-up (RD 0.02 CI -0.08 to 0.12).
The one relevant study (n = 29) found that no one leQ of their own
volition but two people were removed by the trialists (RD 0.14 CI
-0.06 to 0.35, Analysis 1.1) because they had swapped medication
and it was felt that this could distort the results of the virtual reality.

1.2 Functioning

1.2.1 Cognitive

One study (Chan 2010) (n = 27), using Cognistat, found no diJerence
between interventions for an overall endpoint score (MD 4.67 CI
-1.76 to 11.10, Analysis 1.2).

1.2.2 Social

One study (Park 2011) (n = 64) reported the data on
average endpoint change scores in specific skills (assertiveness,
relationship change, social behaviour, social problem solving). No
data were statistically significant, or suggested an eJect (1 RCT, n
= 64, MD average score on social problem solving SPSI-R -2.30 CI
-8.13 to 3.53) (Analysis 1.3). This group also undertook a series of
sub-analyses of this scale but it was not clear if these were post hoc
and therefore prone to spurious significant findings. We are also
unsure whether these sub-scores are validated in themselves and
have therefore reported them only in Table 1.

1.3 Satisfaction with treatment

One study (Park 2011) (n = 64) found a significant diJerence
between groups regarding the interest in social skills training (MD
6.00 CI 1.39 to 10.61), and generalisation of the skill in terms of
applying the learned skills into specific social knowledge (MD 5.10
CI 1.03 to 9.17) Analysis 1.4).

1.4 Acceptability of intervention

Two studies (Chan 2010; Tsang 2013) (n = 92) reported the
acceptability of the intervention in terms of leaving the study early
for any reason (RD 0.05 CI -0.09 to 0.19, Analysis 1.5).

D I S C U S S I O N

For an overall summary of our findings - please see Summary of
findings for the main comparison.

Summary of main results

Comparison 1. VIRTUAL REALITY AS A SOLE METHOD +
STANDARD CARE versus STANDARD PROFESSIONAL CARE

About 12% of people were lost to follow-up by around five to
12 weeks. This was a primary outcome of this review and we
cannot be quite sure even of this result as in one study two
people were removed by the trialists because they had swapped
medication and it was felt that this could distort the results of
the virtual reality (VR). This illustrates how all data are based on
small pioneering studies that are methodologically problematic
and confronting novel problems. Larger trials overcoming these
problems are needed. There is really no discernable eJect of the
intervention for cognitive testing or measures of social function, or
acceptability of treatment. Neither was there really any suggestion
of an eJect. The finding for satisfaction is neither direct nor strong.
It is possible that the VR method really does have no eJect.

We have no data on mental state, insight, behaviour, quality of
life, costs, service utilisation, or adverse eJect. The results of this
review provide both very limited information, but also limited hope
regarding the eJects of VR to support treatment compliance for
people with severe mental illness.

Overall completeness and applicability of evidence

Virtual reality is new approach in mental health care and the
studies included in this review can be considered pioneering. These
data are limited, patchy and diJicult to apply anywhere but most
specialised centres. We assume, however, that interventions using
new technologies such as VR will be developed and we expect
studies to be broader ranging, and using technology that becomes
ever-more accessible.

Quality of the evidence

Overall, the quality of reporting varied (Figure 5). Out of three
studies, two did not clearly describe how the randomisation was
conducted. None of the studies described allocation adequately.
Blinding of participants and personnel was not described clearly
in any study, while blinding of outcome assessment was also
inadequately described in two studies. Further, one study was
considered poor quality regarding incomplete outcome data and it
reported results for intervention group only. There is a moderate
risk of overestimating the estimate of eJect and therefore the
results of this review need to be considered as high risk of
overestimating positive results. In addition, there were concerns
related to indirectness in terms of no direct measure used, unclear
clinical meaning of scores or unreferred scales and how leaving
the study early was conducted. Therefore, even if the trials had
been well-powered, we would have had problems interpreting the
findings because of this limited quality.

Potential biases in the review process

Virtual reality is a rather new approach. Therefore, the search might
not have identified all relevant studies. Such studies are possible
to undertake for work only published as dissertations and these
can be diJicult to identify. Also, we do have an interest in this area
and could, feasibly, have been biased in our selection and data
extraction. We, however, have tried to be as transparent as possible
about this and leave the reader to decide.
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Agreements and disagreements with other studies or
reviews

We know of no other systematic reviews in the area of VR for
treatment compliance for people with serious mental illness. There
is, however, one Cochrane review conducted among people with
stroke, which found limited evidence that use of VR and interactive
video gaming may be beneficial in improving arm function and
activities of daily living when compared with conventional therapy
(Laver 2011).

A U T H O R S '   C O N C L U S I O N S

Implications for practice

1. For people with schizophrenia

There is no clear evidence for or against using virtual reality
for treatment compliance among people with serious mental
illness. The intervention is purely experimental for people with
schizophrenia. Virtual reality has been used with other patient
groups, such as people with stroke, and has been shown to be
promising. There is a need to gather more information on its eJects
for this particular client group.

2. For clinicians

This review was unable to provide suJicient evidence to inform
clinicians about the value of virtual reality to support treatment
compliance for people with serious mental illness. If virtual reality is
used, the experimental nature of the intervention should be clearly
explained to the patient.

3. For policymakers

There is no evidence for or against using virtual reality for
treatment compliance among people with serious mental illness.
Moreover, no data exist about the economic consequences of
using virtual reality in clinical practice. More high-quality studies
should be undertaken in this area to explore the costs of this novel
intervention and variations of approach.

Implications for research

1. General

Given that there is insuJicient research to say whether virtual
reality is eJective or not, there is a need for further research
to establish its value - or lack of it - in this population. In this
fast moving area it is likely that additional studies are currently
being undertaken. All should report to the standards required by
CONSORT.

2. Specific

2.1 Other reviews

Excluded studies suggest that there are potentially several more
reviews in this broad area covering a range of treatment options
(Table 2).

2.2 Other trials

We do feel that the story for virtual reality on compliance is not
complete and that larger studies are needed. We do realise that
designing such studies needs great care and attention to detail
and that simply reviewing past studies is only part of that process.
However, we have given considerable thought to the existing
studies and do suggest an outline for a relevant trial (Table 3).
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Characteristics of included studies [ordered by study ID]

 

Methods Allocation: randomised.

Blindness: open.
Duration of the follow-up: 3 months.*
Design: parallel.
Location: single located.

Participants Diagnosis: schizophrenia.

N = 29.

Age: 60 and over, mean ˜66 years (SD ˜6).

Sex: 18 males, 9 females.

History: functionally impaired and are unable to live independently in the community. Having schizo-
phrenia more than 20 years. MMSE score mean in both group ˜18 (SD ˜2).

Excluded: not reported.

Setting: Long-stay care, long-term residential care.

Interventions 1. Virtual reality program**: IREX*** system involving red gloves and movement within a demarcated
area, viewing large screen: 10 session 15 minutes twice a week. N = 14.

2. Usual care: usual program in the facility. N = 15.

Outcomes Compliance: lost to follow-up.
Functioning: Cognistat.
Acceptability of the intervention: leaving the study early - any reason.

Not able to use:

Adverse effects: SSQ (only reported for intervention group).
Behaviour: VQ (only reported for intervention group).

Notes * Assumed as participants in control group were given virtual programme "3 months later".
** We assume that virtual reality group also got usual care

Chan 2010 
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*** The Interactive Rehabilitation Exercise System

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "Randomly assigned" - no further details.

Allocation concealment
(selection bias)

Unclear risk No details.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk No description of any attempt.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Undertaken by "another occupational therapist" - unclear of blinded.

Incomplete outcome data
(attrition bias) 
All outcomes

High risk "To eliminate the effect of alteration in psychotropic medication, information
of two participant was excluded from analysis"

Selective reporting (re-
porting bias)

Unclear risk No protocol available.

Other bias High risk SSQ and VQ only asked of intervention group. Small-study publication bias
possibility.

Chan 2010  (Continued)

 
 

Methods Allocation: randomised.

Blindness: open.
Duration of the follow-up: 5 weeks.*
Design: parallel.
Location: single located.

Participants Diagnosis: schizophrenia.

N = 91, analyses 63.

Age: mean ˜28 years (SD ˜8) in experimental, mean ˜31 years (SD ˜8) in control.

Sex: 34 males, 30 females.

History: first onset mean ˜22 years (SD ˜6) in experimental, mean ˜25 years (SD ˜7) in control, duration
of illness mean ˜6 years (SD ˜6) in experimental, mean ˜6 years (SD ˜6) in control, previous psychiatric
admissions mean ˜2 (SD ˜2) in experimental, mean ˜3 (SD ˜3) in control. PANSS total score mean ˜73
(SD ˜13) in experimental, mean ˜71 (SD ˜13) in control.

Excluded: substance abuse, head trauma, neurological illness or physical illness that could affect brain
functioning.

Setting: Severance Mental Health Hospital, Yonsei University College Medicine.

Park 2011 
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Interventions 1. Social skill training using virtual reality role-playing (SST-VR), VR system included personal computer
for virtual environment and head mounted display for displaying the virtual environment in a more im-
mersive manner, and a position tracker : 10 session, in 5 weeks. N = 32.

2. Social skill training using traditional role-playing (SST-TR):10 session, in 5 weeks. N = 31.

Outcomes Compliance: loss to follow-up.
Satisfaction with treatment: motivation and generalization for each session.
Acceptability of the intervention: leaving the study early - any reason.

Data not usable: Social skills (RAS, RCS, SBS, SPSI-R). No numeric data available.

Notes * Assumed as intervention was 5 weeks.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk "Randomly assigned" - no further details.

Allocation concealment
(selection bias)

Unclear risk No details.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk No description of any attempt.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk No description of any attempt.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk They have presented participant flow in "fig. a describes the participants
progress in this study".

Selective reporting (re-
porting bias)

Unclear risk No protocol available.

Other bias Unclear risk Small-study publication bias possibility.

Park 2011  (Continued)

 
 

Methods Allocation: randomised with a computational random number generation.

Blindness: the assessors were blinded to the group assignment.

Duration: duration of the intervention 5 weeks.

Design: parallel.

Location: inpatients attended a vocational rehabilitation program at the psychiatric hospital.

Participants Diagnosis: schizophrenia (DSM-IV).

N = 95.

Tsang 2013 
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Age: mean 41 years.

Sex: M 33, F 42.

History: hospitalised patients with a variety of reasons (relapse, unmanageable behaviour problem in
the community). Duration of hospitalisation for acute patients about 6-8 weeks, about 15 weeks for ex-
tended patients. Patients had about 13 years of education, and their duration of illness was about 15
years. Patients (with Chinese ethnicity) had normal or mild psychotic symptoms (an average score of
BPRS 21, SD 6).

Exclusion: physical handicaps (e.g. blindness), undergone ECT therapy during the past 12 months, an
episode of drug abuse during the past 30 days, a history of mental retardation or other neurological
disease and development disabilities.

Interventions 1. Virtual reality based vocational skills training in a virtual boutique scenario (VRG); and prevocational
skills training in work-simulated workshops. N = 33.

2. Prevocational skills training in work-simulated workshops. (CG) N = 30.

Outcomes Compliance: Loss to follow-up

Acceptability of the intervention: Leaving the study early - any reason.

Data not able to use - mean and SD not available:

Functioning: General cognitive ability (Brief Neuropsychological Cognitive Examination, BNCE)

Behaviour: Work perspective (Vocational Cognitive Rating Scale, VCRS)

Notes  

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Randomly assigned to the three groups (VRG, TAG and CG) using a computa-
tional random number generator.

Allocation concealment
(selection bias)

Unclear risk No further details.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk No further details.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk The assessors were blinded to the group assignment. Independent assessors,
who did not know the expected results of the training programs, were respon-
sible for the pre-test and post-test outcome assessments at baseline and post-
intervention.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Attrition rate 21%.

Selective reporting (re-
porting bias)

Unclear risk No protocol available.

Other bias Unclear risk -

Tsang 2013  (Continued)
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BNCE - Brief Neuropsychological Cognitive Examination
BPRS - Brief Psychiatric Rating Scale
DSM IV - Diagnostic and Statistical Manual fourth edition
ECT - electroconvulsive therapy
IREX - two-dimensional VR programme that enables a person to engage in a simulated task within a VR environment through video contact
MMSE - Mini Mental State Examination
N - number of participants
PANSS - Positive and Negative Syndrome Scale
RAS – Rathus Assertiveness Schedule
RCS - Relationship Change Scale
SD - standard deviation
SSQ - Simulator Sickness Questionnaire
SST-VR - Social skill training using virtual reality role-playing
SST-TR - Social skill training using traditional role-playing
SBS - Social Behavior Scale
SPSI-R - Social Problem Solving Inventory
VCRS - Vocational Cognitive Rating Scale
VQ - Volitional Questionnaire
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Benedict 1994 Allocation: randomised.

Participants: chronic schizophrenia.

Intervention: attention training with computers + day treatment program vs. day treatment pro-
gram alone, attention training involved interaction with computers but not creating or being in-
volved with an interactive world.

Bryson 2003 Allocation: randomised.

Participants: schizophrenia.

Intervention: individualised computer-based cognitive rehabilitation (ICBCR) remediation vs. cog-
nitive remediation therapy (CRT), individualised computer-based cognitive rehabilitation involved
interaction with computers but not creating or being involved with an interactive world.

Chinman 2004 Allocation: randomised.

Participants: schizophrenia, schizoaffective disorder or bipolar disorder.

Intervention: 2 standardised symptom survey via audio computer-assisted self-interviewing sur-
vey self-administered through Internet browser vs. 2 standardised symptom survey via an in-per-
son interview vs. distraction task between the 2 standardised symptom survey administrations pa-
tients were shown 20 minutes of video, brief interview conducted after surveys. These intervention
involved interaction with computers but not creating or being involved with an interactive world
and intervention was not treatment focus.

David 2012 Allocation: randomised.

Participants: schizophrenia.

Intervention: viewing videos of themselves vs. video of a same-sex actor displaying psychotic
symptoms does not involve interactive world.

Dunn 2001 Allocation: randomised.

Participants: schizophrenia, schizoaffective disorder, mood disorder with psychotic features, or
psychosis not otherwise specified.

Virtual reality for treatment compliance for people with serious mental illness (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

27



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study Reason for exclusion

Intervention: computer-based enhanced consent (EC) vs. routine consent (RC), computer-based
enhanced consent involved interaction with computers but not creating or being involved with an
interactive world and the computer was not the focus of treatment.

Field 1997 Allocation: matched control design, no further details.

Participants: schizophrenia.

Intervention: computer-aided cognitive rehabilitation vs. graphics-based computer games, both in-
volved interaction with computers but not creating or being involved with an interactive world and
intervention was not treatment focus.

Fiszdon 2004 Allocation: randomised, stratified according to intake cognitive functioning.

Participants: schizophrenia or schizoaffective disorder.

Intervention: neurocognitive enhancement therapy/remediation + work therapy vs work therapy
alone, cognitive enhancement involved interaction with computers but not creating or being in-
volved with an interactive world.

Gelkopf 1994 Allocation: randomised, cluster trial.

Participants: chronic schizophrenia.

Intervention: video projection of humor movies vs. video projections of other movies, no interac-
tion with computers nor creating or being involved with an interactive world.

Genevsky 2010 Allocation: randomised.

Participants: schizophrenia.

Intervention: cognitive training using software vs. commercially available video games vs. healthy
comparison receiving cognitive training using software. Cognitive training program involved inter-
action with computers but not creating or being involved with an interactive world.

Han 2008 Allocation: no information provided.

Participants: schizophrenia.

Interventions: Internet video games vs. watching movies, no interaction with computers nor creat-
ing or being involved with an interactive world.

Jaugey 2012 Allocation: randomised.

Participants: adolescents.

Kim 2007 Allocation: not randomised, case control.

Marsh 2010 Allocation: randomised.

Participants: schizophrenia.

Intervention: manual-based program developed around videos, computer games and group games
vs. social activities control group, manual-based program involved interaction with computers but
not creating or being involved with an interactive world.

Medalia 1998 Allocation: randomised.

Participants: schizophrenia.
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Study Reason for exclusion

Intervention: individual computerised attention remediation vs. individual sessions during which
they viewed video documentaries, individual computerised attention remediation involved inter-
action with computers but not creating or being involved with an interactive world.

NCT00507988 2007 Allocation: randomised.

Participants: schizophrenia.

Intervention: computer-based cognitive remediation vs. commercially available computer games
vs. healthy comparator, cognitive remediation training involved interaction with computers but
not creating or being involved with an interactive world.

NCT00655239 2008 Allocation: randomised.
Participants: schizophrenia or schizoaffective disorder.
Intervention: computer-based cognitive remediation vs. commercially available computer games,
cognitive remediation program involved interaction with computers but not creating or being in-
volved with an interactive world.

NCT00694889 2008 Allocation: randomised.
Participants: schizophrenia or schizoaffective disorder.
Intervention: computer-based cognitive remediation vs. commercially available computer games,
cognitive remediation program involved interaction with computers but not creating or being in-
volved with an interactive world.

NCT00712075 2008 Allocation: randomised.

Participants: older patients with schizophrenia.

Intervention: computer-assisted (PDA) cognitive behavioral social skills training (CBSST) vs. cogni-
tive behavioural social skills training (CBSST) vs. PDA only. All these interventions involved interac-
tion with computers but not creating or being involved with an interactive world.

NCT00995553 2009 Allocation: randomised.

Participants:schizophrenia or schizoaffective disorder.

Intervention:neurocognitive enhancement therapy/remediation + work therapy vs work therapy
alone, cognitive enhancement involved interaction with computers but not creating or being in-
volved with an interactive world.

NCT01027962 2009 Allocation: randomised.

Participants: early onset psychosis.

Intervention: intensive computerised brain training using software vs. commercially available com-
puter games vs. healthy comparison with no computer activity, intensive computerised brain train-
ing using software involved interaction with computers, and computer skills not creating or being
involved with an interactive world.

NCT01036282 2009 Allocation: randomised.

Participants: schizophrenia or schizoaffective disorder.

Intervention: computerised cognitive remediation, CRT vs. social cognition training, computerised
cognitive remediation involved interaction with computers but not creating or being involved with
an interactive world.

NCT01422902 2011 Allocation: randomised.

Participants: schizophrenia, 18 Years and older.
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Study Reason for exclusion

Intervention: non-plasticity-based Computer Treatment: Active Comparator vs. Plasticity-based
Computer Treatment: Active Comparator involves interaction with computers  but not creating or
being involved with interactive world.

Park 2009a Allocation: randomised.

Participants: schizophrenia.

Intervention: aripiprazole + virtual reality vs. risperidone + virtual reality, evaluating effects of dif-
ferent drugs with outcomes including those relevant to virtual reality, not evaluating virtual reality
alone.

Rotondi 2010 Allocation: randomised.

Participants: schizophrenia or schizoaffective disorder.

Intervention: online tele-health intervention vs. treatment as usual, online tele-health program in-
volved interaction with computers but not creating or being involved with an interactive world.

Steinwachs 2011 Allocation: randomised.

Participants: schizophrenia.

Intervention: An interactive web-based intervention featuring actors simulating a patient dis-
cussing treatment concerns, no virtual reality.

Subramaniam 2011 Allocation: randomised.

Participants: schizophrenia.

Intervention: Cognitive training program vs. computer-games involves interaction with computers 
but not creating or being involved with interactive world.

Vauth 2001 Allocation: randomised.

Participants:schizophrenia or schizoaffective disorder.

Intervention: involved interaction with computers but not creating or being involved with an inter-
active world.

Vinogradov 2011 Allocation: randomised.

Participants: schizophrenia.

Intervention: Cognitive training program vs. computer-games involves interaction with computers 
but not creating or being involved with interactive world.

Westermann 2012 Allocation: randomised.

Participants: schizophrenia.

Intervention: both groups used Cyberball ball-tossing game.

Wirshing 2003 Allocation: randomised.

Participants: schizophrenia.

Intervention: intervention using video to provide information to patients, not using virtual reality.

CBSST - cognitive behavioral social skills training
CRT - cognitive remediation therapy
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EC - enhanced consent
ICBRC - individualised computer based cognitive rehabilitation
PDA - computer-assisted
RC - routine consent
vs - versus
 

Characteristics of ongoing studies [ordered by study ID]

 

Trial name or title Examining whether virtual reality can help make people feel safer.

Methods No further details.

Participants The participants will be 30 patients with persecutory delusions attending treatment services, typ-
ically with a case note diagnosis of schizophrenia, schizoaffective disorder or delusional disorder.
They will report feeling paranoia when around other people and using within-situation safety be-
haviours. The delusions will meet the criteria of Freeman & Garety (2000).

Interventions Virtual reality (computer environments).

Outcomes No further details.

Starting date No further details.

Contact information Dr Katherine Pugh

Warneford Hospital

University Department of Psychiatry

Warneford Lane

Headington

Oxford

Oxfordshire

OX3 7JX

UNITED KINGDOM

Tel: 01865226468

katherine.pugh@psych.ox.ac.uk

Notes  

UKCRNID12951 2012 
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Comparison 1.   VIRTUAL REALITY AS A SOLE METHOD + STANDARD PROFESSIONAL CARE vs. STANDARD
PROFESSIONAL CARE

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Compliance 3   Risk Difference (M-H, Fixed,
95% CI)

Subtotals only

1.1 loss to follow-up 3 156 Risk Difference (M-H, Fixed,
95% CI)

0.02 [-0.08, 0.12]

1.2 being withdrawn by trialist 1 29 Risk Difference (M-H, Fixed,
95% CI)

0.14 [-0.06, 0.35]

2 Functioning: 1. Cognitive - average
endpoint total score (Cognistat, high is
good)

1 27 Mean Difference (IV, Fixed,
95% CI)

4.67 [-1.76,
11.10]

3 Functioning: 2. Social - average
change in specific aspects of skills (var-
ious scales)

1   Mean Difference (IV, Fixed,
95% CI)

Subtotals only

3.1 assertiveness (RAS, high is good) 1 64 Mean Difference (IV, Fixed,
95% CI)

0.60 [-2.59, 3.79]

3.2 relationship change (RCS, high is
good)

1 64 Mean Difference (IV, Fixed,
95% CI)

-2.00 [-7.83, 3.83]

3.3 social behaviour (SBS, high is good) 1 64 Mean Difference (IV, Fixed,
95% CI)

-1.70 [-5.03, 1.63]

3.4 social problem solving (SPSI-R,
high is good)

1 64 Mean Difference (IV, Fixed,
95% CI)

-2.30 [-8.13, 3.53]

4 Satisfaction with treatment: Average
change scores (unreferenced measure)

1   Mean Difference (IV, Fixed,
95% CI)

Subtotals only

4.1 interest in social skills training
(high is good)

1 64 Mean Difference (IV, Fixed,
95% CI)

6.00 [1.39, 10.61]

4.2 generalization of the skill (high is
good)

1 64 Mean Difference (IV, Fixed,
95% CI)

5.10 [1.03, 9.17]

5 Acceptability of intervention: leaving
the study early for any reason

2 92 Risk Difference (M-H, Fixed,
95% CI)

0.05 [-0.09, 0.19]

 
 

Analysis 1.1.   Comparison 1 VIRTUAL REALITY AS A SOLE METHOD + STANDARD
PROFESSIONAL CARE vs. STANDARD PROFESSIONAL CARE, Outcome 1 Compliance.

Study or subgroup Virtual re-
ality + sc

Standard Care Risk Difference Weight Risk Difference

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

1.1.1 loss to follow-up  

Chan 2010 0/14 0/15 18.6% 0[-0.12,0.12]

Favours VR 10.5-1 -0.5 0 Favours SC
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Study or subgroup Virtual re-
ality + sc

Standard Care Risk Difference Weight Risk Difference

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Park 2011 2/33 3/31 41.05% -0.04[-0.17,0.1]

Tsang 2013 8/33 5/30 40.36% 0.08[-0.12,0.27]

Subtotal (95% CI) 80 76 100% 0.02[-0.08,0.12]

Total events: 10 (Virtual reality + sc), 8 (Standard Care)  

Heterogeneity: Tau2=0; Chi2=1.01, df=2(P=0.6); I2=0%  

Test for overall effect: Z=0.31(P=0.76)  

   

1.1.2 being withdrawn by trialist  

Chan 2010 2/14 0/15 100% 0.14[-0.06,0.35]

Subtotal (95% CI) 14 15 100% 0.14[-0.06,0.35]

Total events: 2 (Virtual reality + sc), 0 (Standard Care)  

Heterogeneity: Not applicable  

Test for overall effect: Z=1.35(P=0.18)  

Test for subgroup differences: Chi2=1.18, df=1 (P=0.28), I2=15.01%  

Favours VR 10.5-1 -0.5 0 Favours SC

 
 

Analysis 1.2.   Comparison 1 VIRTUAL REALITY AS A SOLE METHOD + STANDARD PROFESSIONAL CARE vs. STANDARD
PROFESSIONAL CARE, Outcome 2 Functioning: 1. Cognitive - average endpoint total score (Cognistat, high is good).

Study or subgroup Virtual reality + sc Standard Care Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Chan 2010 12 37.7 (8.7) 15 33 (8.2) 100% 4.67[-1.76,11.1]

   

Total *** 12   15   100% 4.67[-1.76,11.1]

Heterogeneity: Not applicable  

Test for overall effect: Z=1.42(P=0.15)  

Favours SC 10050-100 -50 0 Favours VR

 
 

Analysis 1.3.   Comparison 1 VIRTUAL REALITY AS A SOLE METHOD + STANDARD PROFESSIONAL CARE vs. STANDARD
PROFESSIONAL CARE, Outcome 3 Functioning: 2. Social - average change in specific aspects of skills (various scales).

Study or subgroup STT-VR STT-TR Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

1.3.1 assertiveness (RAS, high is good)  

Park 2011 33 59.9 (6.9) 31 59.3 (6.1) 100% 0.6[-2.59,3.79]

Subtotal *** 33   31   100% 0.6[-2.59,3.79]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.37(P=0.71)  

   

1.3.2 relationship change (RCS, high is good)  

Park 2011 33 62.9 (12) 31 64.9 (11.8) 100% -2[-7.83,3.83]

Subtotal *** 33   31   100% -2[-7.83,3.83]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.67(P=0.5)  

   

1.3.3 social behaviour (SBS, high is good)  

SST-TR 5025-50 -25 0 SST-VR

Virtual reality for treatment compliance for people with serious mental illness (Review)

Copyright © 2014 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

33



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Study or subgroup STT-VR STT-TR Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Park 2011 33 60.2 (6.9) 31 61.9 (6.7) 100% -1.7[-5.03,1.63]

Subtotal *** 33   31   100% -1.7[-5.03,1.63]

Heterogeneity: Not applicable  

Test for overall effect: Z=1(P=0.32)  

   

1.3.4 social problem solving (SPSI-R, high is good)  

Park 2011 33 63.6 (12) 31 65.9 (11.8) 100% -2.3[-8.13,3.53]

Subtotal *** 33   31   100% -2.3[-8.13,3.53]

Heterogeneity: Not applicable  

Test for overall effect: Z=0.77(P=0.44)  

Test for subgroup differences: Chi2=1.43, df=1 (P=0.7), I2=0%  

SST-TR 5025-50 -25 0 SST-VR

 
 

Analysis 1.4.   Comparison 1 VIRTUAL REALITY AS A SOLE METHOD + STANDARD PROFESSIONAL CARE vs. STANDARD
PROFESSIONAL CARE, Outcome 4 Satisfaction with treatment: Average change scores (unreferenced measure).

Study or subgroup SST-VR SST-TR Mean Difference Weight Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

1.4.1 interest in social skills training (high is good)  

Park 2011 33 81.5 (10) 31 75.5 (8.8) 100% 6[1.39,10.61]

Subtotal *** 33   31   100% 6[1.39,10.61]

Heterogeneity: Tau2=0; Chi2=0, df=0(P<0.0001); I2=100%  

Test for overall effect: Z=2.55(P=0.01)  

   

1.4.2 generalization of the skill (high is good)  

Park 2011 33 88 (6) 31 82.9 (10) 100% 5.1[1.03,9.17]

Subtotal *** 33   31   100% 5.1[1.03,9.17]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.45(P=0.01)  

Test for subgroup differences: Chi2=0.08, df=1 (P=0.77), I2=0%  

Favours SST-TR 105-10 -5 0 Favours SST-VR

 
 

Analysis 1.5.   Comparison 1 VIRTUAL REALITY AS A SOLE METHOD + STANDARD PROFESSIONAL CARE vs.
STANDARD PROFESSIONAL CARE, Outcome 5 Acceptability of intervention: leaving the study early for any reason.

Study or subgroup Virtual re-
ality + sc

Standard Care Risk Difference Weight Risk Difference

  n/N n/N M-H, Fixed, 95% CI   M-H, Fixed, 95% CI

Chan 2010 0/14 0/15 31.55% 0[-0.12,0.12]

Tsang 2013 8/33 5/30 68.45% 0.08[-0.12,0.27]

   

Total (95% CI) 47 45 100% 0.05[-0.09,0.19]

Total events: 8 (Virtual reality + sc), 5 (Standard Care)  

Heterogeneity: Tau2=0; Chi2=0.72, df=1(P=0.4); I2=0%  

Test for overall effect: Z=0.72(P=0.47)  

Favours VR 10.5-1 -0.5 0 Favours SC
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A D D I T I O N A L   T A B L E S
 

Cognitive domain VR

M (SD)

SC

M (SD)

Orientation 4.00 (2.66) 3.87 (3.02)

Attention 7.83 (0.58) 7.60 (0.91)

Comprehension 4.25 (1.48) 4.27 (1.39)

Repetition 8.08 (2.54) 6.60 (2.75)

Naming 4.67 (2.50) 4.27 (1.22)

Constructions 1.17 (1.34) 6.60 (2.75)

Memory 2.92 (2.23) 2.60 (2.03)

Calculation 2.67 (1.15) 1.87 (1.19)

Similarities 0.17 (0.58) 0.07 (0.26)

Judgement 1.91 (1.73) 0.87 (1.85)

Table 1.   Additional table from Cognistat - sub analyses 

SC - standard care
SD - standard deviation
M - mean
VR - virtual reality
 
 

Review title Studies

Computer games for schizophrenia Genevsky 2010

Informed consent Wirshing 2003

Combining virtual reality with antipsychotic medication for schizophrenia Park 2009a

Using humour for schizophrenia Gelkopf 1994

Table 2.   Suggested future reviews 

 
 

Methods Allocation: randomised, clearly described and concealed.

Blinding: open.

Duration: 3 years.

Participants Diagnosis: people with schizophrenia.

N = 500.

Table 3.   Suggested design of trial 
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Age: over 18 years.

Sex: both.

History: not too clinically acute.

Excluded: injuries or condition that may compromise cognitive function.

Interventions 1. Virtual reality program related medication use in home environment, using virtual reality social
skills program. 5 times, 30 minutes.

2. Standard care.

Outcomes Compliance

Relapse

Satisfaction with treatment

Notes * For 20% difference in binary outcome to be apparent power calculation of 0.05, 80% power needs
150 per group.

Table 3.   Suggested design of trial  (Continued)

N - number of participants
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

We searched 2nd of November 2011 PubMED database by using the phrase: (virtual reality and schizophrenia). This search found Park 2011
study included in this review.

For binary outcomes we calculated a standard estimation of the risk diJerence (RD), not the risk ratio (RR). We presented the RD to show
all data, as one trial did not have any loss to follow-up. Using Relative Risk makes no discernable diJerence.

Taken from the most recent methodology of the Cochrane Schizophrenia Group, it acknowledges changes in Cochrane methodology since
the protocol of this review was published. We do not think the use of these new methods aJects the results or integrity of the review.

Due to a limited number of validated instruments used in included studies, two unreferenced measures reported by Park 2011 were
included into our analysis regarding patient satisfaction with treatment.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

*Patient Compliance;  *User-Computer Interface;  Mental Disorders  [therapy];  Randomized Controlled Trials as Topic;  Schizophrenia
 [*therapy];  Schizophrenic Psychology

MeSH check words

Adult; Humans
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